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What is claimed is: 



* A qpcument image correcting device 
correcting an iiteut document image to be a properly 
5 orientated imageAcomprising: 

a line orientation determining unit determining 
whether a line orientation of an input document image 
is either vertical oA horizontal ; 

a character image extracting unit extracting a 
10 character image from the input document image; 



a character orientation detecting unit detecting 
whether or not to require a rotation, a rotational 

.1 

angle if the rotation i|s required, and mirror image 
flipping, which are intended for correcting the 

15 character image extracJed by said character image 
extracting unit to be properly orientated, in 
correspondence with a result of a determination made 
by said line orientation determining unit; and 

a document image correcting unit correcting the 

20 input document image ^to be a properly orientated 
document image based on a result of detection made by 
said character orientation detecting unit. 



2 . The document image correcting device 

I 

25 according to claim 1, wherein: 
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said character orientation detecting unit 
further comprises 

an image Converting unit converting the 
character image extracted by said character image 
extracting unit by rotating the character image, and 
/or by flipping the ^character image to a mirror 
image, and 



a character 
character recognition 
converted by 
outputting a 



recognizing unit performing 
for the character image 
said image converting unit, and 

and a degree of 



character code 

I 

likelihood of the recognition; and 



j 



it is detected whether or not to require the 



rotation, the rotational angle if the rotation is 

/ 

required, and the mi/rror image flipping, which are 

if 

intended for correcting the extracted character image 

/ 

to be properly orientated, based on a result of the 
recognition performed by said character recognizing 
unit . 



3. The document image correcting 
aam 1 , 



device 



according to claim 



further comprising 



a language identifying unit identifying a 



7 



language of the f input document image, wherein 



25 



the input! document image is corrected to be a 
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properly orientated image in correspondence with a 
result of identification made by said language 
identifying unit, 

4 . The document image correcting device 
according to claim l\ wherein 

\ 

said character image extracting unit selects and 
extracts a character ^ image a black pixel ratio of 
which is within a predetermined range. 



5 . The documenjt image correcting device 
according to claim 1 , wherein 

said character image extracting unit selects and 
extracts a character image a ratio of a long side to 
a short side of which is within a predetermined 
range . 



20 



25 



6 . The documeht image correcting device 
according to claim 2, /wherein 

said character/ orientation detecting unit 
detects as a properl'y orientated character image an 



image having a highest degree of likelihood of the 
recognition performed by said character recognizing 
unit among the images to which said image converting 
unit converts the extracted character image with 



• 
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different conversion methods, and detects whether or 
not to require th\ rotation, the rotational angle 
from the properly orientated image to the input image 
if the rotation is ^required, and the mirror image 
flipping. 



m 
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7 . The charact'er image correcting device 
according to claim 2, wherein 

I 

if there is only one image having a 
predetermined or higher^ degree of likelihood of the 
recognition performed thy said character recognizing 
unit among the images to which said image converting 
unit converts the extracted character image with 
different conversion j methods, said character 

orientation detecting unit detects the only one image 

I 

as a properly orientated image, and detects whether 
or not to require the rotation, the rotational angle 
from the properly orientated image to the input image 



20 



if the rotation is required, and the mirror image 
flipping. 



25 



8 . The document 

/ 

according to claim /2, wherein 



image correcting device 



said character orientation detecting unit 

/ 

detects as a properly orientated image an image that 
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has a highest (degree of likelihood of the recognition 
performed by said character recognizing unit, and a 
character code Iwhich correspond to the image and is 
not predetermined, among the images to which said 
image converting! unit converts the extracted image 
with different | conversion methods, and detects 
whether or not| to require the rotation, the 
rotational angle Ifrom the properly orientated image 
to the input image if the rotation is required, and 



the mirror image 



lipping. 



9. A document image correcting device 
correcting an input document image to be a properly 
orientated image, comprising: 



a line orientation determining unit determining 



j. 



whether a line orientation of an input document image 
is either vertical or horizontal; 



a line image 



extracting unit extracting a whole 



or a part of a line from the input document image as 
a line image; | 

a character ^orientation detecting unit detecting 
whether or not to require a rotation, a rotational 

// 

angle if the rotation is required, and mirror image 
flipping, which are intended for correcting a 
character image} within the line image extracted by 




said line imaged extracting unit, in correspondence 
with a result of\a determination made by said line 
orientation determining unit; and 

a document image correcting unit correcting the 
input document image to be a properly orientated 
image based on a result of detection made by said 
character orientation \detecting unit. 

10. The document image correcting device 
according to claim 9, wherein: 

said character |<Drientation detecting unit 
further comprises 

an image converting unit rotating the 



character image within the line image extracted by 
said line image extracting unit, and/or flipping the 
character image to a .mirror image in correspondence 
with a result of a determination made by said line 



orientation determining unit, and 



a character recognizing unit performing 

character recognition for the character image 

/ 

converted by said image converting unit, and 

/ 

outputting a character code corresponding to each 



wn_thi 



character image wp-thin the line image, and a degree 
of likelihood of /"the recognition; and 

it is detected whether or not to require the 
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f lippi 




12. TKfe document image 
according to c\aim 10, wherein 



correcting device 



said 



ter orientation detecting unit 



detects as a properly orientated character image an 
image type having a highest mean degree of likelihood 
of the recognitionVperformed by said character 
recognizing unit for the character image within the 



line image among image^ types to which said image 
converting unit converts the extracted character 
image with different conversion methods, and detects 



whether or not to rebuire the rotation, the 
rotational angle from the properly orientated image 



to the input document 
required, and the mirror 



13, 



The character i 



Image if the rotation is 
image flipping. 



image correcting device 



according to claim 10, wherein 



said 



character 



orientation detecting unit 

I 

detects only one image type as a properly orientated 

/ 

image if there is theybnly one image type having a 

predetermined or higher mean degree of likelihood of 

/ 

the recognition performed by said character 
recognizing unit for/ the character image within the 



X 

a line orientation determining unit determining 
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line image S^^ig image types to which said image 
converting uni\ converts the extracted character 
image with different conversion methods, and detects 
whether or not ^^o require the rotation, the 
5 rotational angle fr\n the properly orientated image 
to the input document image if the rotation is 
required, and the mirror image flipping, 

G 

B* 14. A document \image correcting device 

Hi 10 correcting an input document image to be a properly 

ni . „ . .A 

orientated image, comprising: 

03 

Cl whether a line orientation cftf an input document image 

S * f 

□ is either vertical or horizontal; 

p 15 a character image extracting unit extracting a 

character image from the input document image; 

a character orientation^ detecting unit excluding 
some of a plurality of patterns that include a 
pattern of the character | image within the input 
20 document image, and patterns obtained by rotating the 
character image and/or t|y flipping the character 
image to a mirror image, and detecting whether or not 
to require a rotation, rotational angle if the 
rotation is required, and mirror image flipping, 
25 which are intended for correcting the character image 
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extracted by said character image extracting unit to 
be properly orieraf ated, with the use of remaining 
patterns; and 

a document imagfe correcting unit correcting the 
5 input document image\ to be a properly orientated 
document image based on a result of detection made by 
said character orientation detecting unit • 

15. A document limage correcting method 
10 correcting an input document image to be a properly 
orientated image, comprising: 

determining whether a line orientation of the 



"%*} input document image | is either vertical or 

t. : 

pi horizontal ; 

~ 15 detecting whether ofir not to require a rotation, 

a rotational angle if ibne rotation is required, and 

mirror image flipping, which are intended for 

correcting a character/ image extracted from the input 

document image to / be properly orientated, in 

20 correspondence with /a result of a determination; and 

correcting the input document image to be a 
/ 

properly orientated document image based on a result 
of detection . 



25 16. A computer-readable storage medium for use 
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in a document ima&e correcting device correcting an 
input document image to be a properly orientated 
image, on which is recorded a program for causing a 




computer to perform a process, said process 
5 comprising: ^ 

determining whether a line orientation of the 
input document image\ is either vertical or 
~: horizontal; 

01 detecting whether or not to require a rotation, 

flj 10 a rotational angle if the rotation is required, and 

kl mirror image flipping, j which are intended for 

•bra B 

fn \ 

~* correcting a character image extracted from the input 

D document image to be j properly orientated, in 

correspondence with a result of a determination; and 



15 correcting the inpujt document image to be a 

properly orientated document image based on a result 
of detection. 



17. A document / image correcting device 
20 correcting an input document image to be a properly 
orientated image, com/rising: 

line orientation determining means for 

determining whether a line orientation of an input 

/ 

document image is yeither vertical or horizontal; 
25 character image extracting means for extracting 



a character image \from the input document image; 

character orientation detecting means for 
detecting whether or not to require a rotation, a 
rotational angle if\ the rotation is required, and 
mirror image flippkng, which are intended for 
correcting the character image extracted by said 
character image extracting means to be properly- 
orientated, in correspondence with a result of a 
determination made py said line orientation 
determining means ; and 1 

document image correcting means for correcting 
the input document image to be a properly orientated 
document image based on L result of detection made by 
said character orientatJon detecting means. 



